In this paper we continue our study of certain finite dimenstonal
Hilbert modules over the function algebra <o/(Q), Q c C"'. We show that these modules are always completely bounded with the bound obtained as the matrix valued analogue of a certain scalar valued extremal problem.
In particular, we obtain a necessary and sufftcient condition for our module to bc completely contractive.
We product a contract&e module Cg over .&(B") such that it is completely bounded with the -complete bound equal to V' 'm; that is, C': is not completely contractive.
INTRODUCTION
This is a continuation of our earlier work in [6] . We retain most of the notation from [6] and recall only a minimum of definitions and terminology, when necessary. For v in C=" and in C:, define the (n + 1) x (n + Here we study the bounded d(Q)-module @:+I and determine when it is a completely bounded module. Let (X, j( /IX) and (Y, II jly) be normed linear spaces. By the operator norm for T in L(X, I) I( X; Y, II 11 rf, we shall mean As in [6] , we choose a norm )I JIR for @" such that the unit ball of C=" with respect to this norm is Sz and write the corresponding normed linear space as (CC'", I/ iIn). If no norms are mentioned for @", it is understood to be the /?-norm. We identify .A'~, the (k x k)-matrices, with Ip(Ck, Ck) and the norm of such a matrix is the operator norm (with respect to the /,-norm on C") as above. By the same token, a linear transformation from 9(X, Y) to 9(X,, Y,) is an element of 9(9(X, Y), 6p(X,, Y,)) and possesses the operator norm.
DEFINITION.
For w E Sz, define Here we emphasize that for T in 9(Cm, // /Ia; A%'~) since lI~ll~=~~~{ll~~~~~ll,,,: z E Q}, it follows that (/ Tll$ < 1 is equivalent to saying that T maps Q into the unit ball in A$'~.
The next lemma says that to determine when lip @ Zkll d 1, it is enough to consider those functions which vanish at a fixed but arbitrary point of Q. However, to prove it we need the following result of Douglas, Muhly, and Pearcy [3, Proposition 2.23.
LEMMA (DMP).
For i= 1, 2 let T, be a contraction on a Hilbert space & and let X be an operator mapping xz into -X;. A necessary and sufficient condition that the operator on & @ Ye, defined by the matrix (2 x) be a contraction is that there exist a contraction C mapping Hz into yi"; such that x = (b, -T, T:)'12 C(Z,,, -T;T,)"2.
We need some results about biholomorphic automorphisms of the unit ball in J%e,, which can be found in Harris [S, Theorem 23. We collect the results we will need in the following proposition.
1.5. PROPOSITION (Harris) . = SUP{ lIp,(T)II : 7-e D.&W).
THE UNIT BALL, POLYDISK, AND SOME RELATED EXAMPLES
In this section, we explicitly compute IIpVl\, when the domain under consideration is the unit ball in @"I. 
